Prostaglandin receptor-adenylate cyclase system in plasma membranes of rat liver and ascites hepatomas, and the effect of GTP upon it.
1. Adenylate cyclase in plasma membranes from rat liver was stimulated by prostaglandin E1, and to a lesser extent by prostaglandin E2. Prostaglandin F1alpha and A1 did not stimulate the cyclase. The prostaglandin E1-mediated activation was found to require GTP when the substrate ATP concentration was reduced from 3 mM to 0.3 mM in the reaction mixture. Adenylate cyclase of the plasma membranes from rat ascites hepatomas AH-130 and AH-7974 was not stimulated by prostaglandin E1 in the presence or the absence of GTP, although the basal activity of adenylate cyclase as well as its stimulation by GTP alone were similar to normal liver plasma membranes. 2. Liver plasma membranes were found to have two specific binders for [3H] prostaglandin E1 with dissociation constants of 17.6-10(-9) M and 13.6-10(8) M (37 degrees C) and one specific binder for [3H]prostaglandin F2alpha with a dissociation constant of 2.31-10(8) M (37 degrees C). The specific binders for prostaglandin E1 could not be detected in the hepatoma plasma membranes. 3. Binding of [3H] prostaglandin E1 to the liver plasma membranes was exchange by, GTP dGPT, GDP, ATP and GMP-P(N)P, but not by GMP, CGMP, DTTP, UTP or CTP. The increase in the binding of [3H] prostaglandin E1 was found to be due to the increased affinity of the specific binders to prostaglandin F2alpha was not affected by GTP. 4. GTP alone was found to increase V of adenylate cyclase of liver plasma membranes, while GTP plus prostaglandin E1 was found to decrease Km of adenylate cyclase in addition to the increase of V to a further extent.